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Abstract 
This work is part of the collaboration agreement that Zaragoza Logistics Center maintains with Fundación Transpirenaica to 
promote, encourage and boost the role of rail in the Peninsula and Europe. 
 
As a result of the need to plan new routes for the transport of goods, in a more agile and flexible way to Europe, and given the 
current competition between peninsular logistics nodes, this paper aims to demonstrate the possibility of the coexistence of 
several corridors in the same territory, and its complementarity regarding certain studied parameters. 
 
The main objective of this study is to implement a spatial analysis of the hinterland of the Transpyrenean corridor using GIS 
(Geographic Information Systems) tools over other alternative corridors within the Iberian Peninsula for the transport of goods. 
For this analysis, we have used a number of variables, such as GDP (Gross Domestic Product) per capita, population density and 
proximity to the most important logistics nodes, which let us establish the comparison between corridors. 
 
The paper is structured as follows: First, it specifies the scope and objectives. Next, it describes the GIS tool used for the analysis 
and the necessary elements to set the scenario, such as cartography and attributes as well as other resources necessary to develop 
the maps. Third, it explains how to build and order information layers to represent spatial data after setting the coordinate system. 
Finally, it reflects the results and details the information that each one contains, and the main conclusions derived from them. 
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1. Introduction 
1.1. General perspective 
In recent years, globalization, offshoring and economic development have all been significant factors in the 
increase in international freight traffic. So much so, that the existing corridors in Southwest Europe are reaching 
traffic density, that exceeds its capacity. 
Spain is the country with the lowest modal share of freight rail among the most significant EU countries. This fee 
is around the 4% of the Ton-km transported by ground transportation, compared to the European average of 17%, 
according to recent data from Eurostat (Ministry of Development, 2012a). 
Freight flows from America, Africa and Asia are currently going across the Pyrenees by two channels: Portbou 
and Irun. In the case of the railway, the transit of goods by these channels incorporates delays. Besides, road channel 
is currently saturated and expectations for improvement are not addressed in the short term. 
In April 2011, the European Commission published the new Transport White Paper under the heading "European 
Transport Strategy 2050. The roadmap Transport 2050. Towards a single transport area". This document includes 
various proposals to reduce the dependence on the oil sector and carbon emissions (European Community, 2011a). 
1.2. The Transpyrenean corridor 
Railway freight networks must link large strategically located areas. In this regard, the Central Axis is emerging 
as a very effective corridor to connect the two major ports of Sines and Algeciras to logistical areas of the Iberian 
Peninsula and France, painting an almost direct path to Paris. Nowadays, it is included in the 2050 global network 
(European Community, 2011b); even having more than 75% of its kilometers already built, is an axis for the future. 
2. Scope and objectives 
This study intends to establish a comparison between corridors and their influence areas, implementing a spatial 
analysis of the hinterland of the Central Axis in comparison to the current railways in operation, the Atlantic and the 
Mediterranean corridors. The main objective is to show the spatial extent of the three corridors, based on the 
analysis of a set of agreed variables (demographic, economic and logistic indicators). 
3. Methodology 
For the implementation of the proposed spatial analysis, GIS is the chosen tool, using the ArcGIS 10 software 
and ArcMap, ArcCatalog and ArcToolbox applications (ESRI, 2004). 
A GIS is an information system specialized in the management and analysis of geographic information 
(geospatial information). These systems allow data entry by various channels, including direct scanning and 
coordinate input by digital files (Santiago, 2005), both channels used for this study. 
The methodology for the calculation of numerical results is summarized in the following steps: 
x Collection of data from databases related to GDP, population density, industrialization degree and logistics parks.  
x The provinces considered for the calculation are those which includes in their geography part of the corridor path. 
Then the data provided by this province is the result of the average resulted from the aggregated data. 
x Results from the calculations are then represented in tables to allow comparing the different corridors. Overlaps 
are shown as well as it is highlighted the best results in each particular case. 
Similar to this approach, there are other works at European level focused in the comparison of transport corridors. 
In particular, the “Strategical Environmental Assessment of Transport Corridors” (Bina, 2001) establishes the 
comparison among five corridors in terms of environmental issues, but also including socio-economic and technical 
evaluations. Other interesting results are achieved in the monograph “Towards sustainable transport planning: A 
comparison between Britain and the Netherlands” (Hag & Gary, 1997), where two corridors (Britain and The 
Netherlands) are compared in terms of sustainability. It illustrates how different policy approaches affect choices 
and decisions taken at the project level. It demonstrates the advantages of strategic planning approach which is 
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object-led and which sets out specific targets for sustainability. These results are quite aligned with this paper’s 
results due to the fact that the approach followed here aim to demonstrate that strategic planning of each corridor 
can be perfectly assumed by the other in terms of compatibility. 
The general methodology followed for the project can be divided into the following phases: 
3.1. Bibliographic search and data processing 
Information has been obtained from internet sources, cartographic databases and information derived from 
previous projects, such as the Spanish project RELOG (funded by the Ministry of Public Works).  
As a pretreatment of the available data, all segments of the Feve (narrow gauge railway) for the Northern 
Corridor were dismissed. Once all the information was ordered, next step was to set the coordinate system and 
projections of all layers, for uniform data representation (Santiago, 2005).  
Due to the object of this study is not to detail the current state of construction of the corridor’s stretches but to 
make a study of the corridor’s influence areas, a future scenario in which these corridors will be completed has been 
taking. 
3.2. Spatial analysis 
The first step was to determine the extension of the influence areas, for which, between the collaborating parts of 
the study, a lateral range of 150 km was agreed, as it is the ideal distance to connect railway corridors with highway 
mode on a single day. Therefore, it would be reasonable to think that all the industrial and logistic networks within 
these limits use the corridors as the way of transport, because longer distances would incur higher times. 
The previous arrangements for the selection of variables to display in the influence areas were: 
x To show the most important logistic platforms in the influence areas of the corridors as they are a clear indicator 
of economic and population growth in an area. 
x GDP (gross domestic product) per capita is an economic index that provides information on business activity and 
cargo movement in a given area. 
x Finally, the population density approaches the demand that a particular area may have and the possible future 
economic growth that this area may experience. 
It is necessary to clarify that the population, land area and GDP data have been taken at the provincial level, i.e., 
if the influence area of a corridor covered a part of a province, the total population of the province has been 
considered, its total stretch and the average GDP of the corridor influence area. However, in the case of the variable 
"number of logistic platforms" only those platforms that were just inside the influence area, were considered. 
3.3. Analysis and results verification 
The resulting information has been verified by comparing whether the results were consistent with the expected 
rates, always based on the specific criteria of the study. Moreover, the results have been compared to results from 
other studies (Consultrans, 2012), where a statistical parallelism was obtained. In that study, it is said that the central 
axis affects 50% of the population and covers 40% of GDP. In this study, having considered a lateral range of 150 
km, the figures obtained were higher than the contrasted ones. 
4. Results 
The resulting figures from the study of the influence area of the Central Axis are shown as a cartographic product 
in Figures 1, 2 and 3. 
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Figure 1. Affected population in the influence area of the Central Axis. Source: Zaragoza Logistics Center 
 
Figure 2. GDP per capita in the influence area of the Central Axis. Source: Zaragoza Logistics Center 
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Figure 3. Logistic platforms and total affected stretch in the influence area of the Central Axis. Source: Zaragoza Logistics Center 
The resulting figures from the study of the influence area of the Mediterranean Axis are shown as a cartographic 
product in Figures 4, 5 and 6. 
 
Figure 4. Affected population in the influence area of the Mediterranean Axis. Source: Zaragoza Logistics Center 
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Figure 5. GDP per capita in the influence area of the Mediterranean Axis. Source: Zaragoza Logistics Center 
 
Figure 6. Logistic platforms and total affected stretch in the influence area of the Mediterranean Axis. Source: Zaragoza Logistics Center 
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The resulting figures from the study of the influence area of the North Axis are shown as a cartographic product 
in Figures 7, 8 and 9. 
 
Figure 7. Affected population in the influence area of the North Axis. Source: Zaragoza Logistics Center 
 
Figure 8. GDP per capita in the influence area of the North Axis. Source: Zaragoza Logistics Center 
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Figure 9. Logistic platforms and total affected stretch in the influence area of the North Axis. Source: Zaragoza Logistics Center 
The overall figures of the three corridors are shown in mapping format in Figures 10, 11 and 12. 
 
 
Figure 10. Influence area comparison between corridors: Affected population. Source: Zaragoza Logistics Center 
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Figure 11. Influence area comparison between corridors: GDP per capita. Source: Zaragoza Logistics Center 
 
Figure 12. Influence area comparison between corridors: Logistic platforms and total stretch. Source: Zaragoza Logistics Center 
The overall results of the three corridors can be seen together in the following comparison table: 
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Table 1. Overall figures obtained for the influence area of the three corridors 
 
Total 
population 
(number of 
inhabitants) 
Average population 
density 
(inhabitants/km2) 
Total stretch 
(km2) 
Average GDP per 
Province 
(thousands of euros) 
Average GDP 
per capita 
(thousands of euros) 
Number 
of logistic 
platforms 
CENTRAL AXIS 34,911,416 226’68 411,880 21,305,904’49 21’00 145 
MEDITERRANEAN 
AXIS 27,194,775 293’84 292,873 21,786,736’19 19’90 107 
NORTHERN AXIS 18,125,752 121’31 215,537 19,060,960’67 22’93 73 
5. Conclusions 
The results obtained support the current existing competition between the peninsular logistic nodes, and also 
confirm the complementarity of the corridors with regard to the studied parameters. 
For the next decade, according to the Trans-European Transport Network, all main axes of the global network 
will be included as part of the European planning framework (European Community, 2011b). Within this, there are: 
x The Mediterranean corridor, included because it links all logistic nodes and industrial networks along the coast of 
France, through Barcelona and Valencia to Cartagena and Almeria. From Almería, an inland route continues 
through Granada to Algeciras, establishing the union by road with important nodes such as Sevilla.  
x The Atlantic corridor links Portugal through a northern route of the Peninsula, crossing the Basque Country, 
including Bilbao as the basis port. The Spanish route leads into Irun where it joins with the French section. 
x The Central corridor implies a new linking route for logistic nodes of high importance, such as: the port of Sines 
in Portugal, the capital Lisbon, and in Spain, joining nodes from the Southern Peninsula, through Madrid, with 
Northern Peninsula, through Zaragoza and across the Pyrenees towards Toulouse and up to Paris.  
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